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(54) Radio base station receiving data transmission system for uplink site diversity in a mobile 
communication system 



(57) A radio base station receiving data transmis- 
sion system is provided lor uplink site diversity of a 
mobile communication system that is configured by a 
mobile station, radio base stations, a base station con- 
trol device and a mobile communication exchange. 
Herein, the mobile station establishes the uplink site 
diversity using the radio base stations under control of 
the base station control device. Now, each of the radio 
base stations that are connected to the mobile station to 
receive its signals performs error detection on receiving 
data thereof so as to produce error information with 
respect to each frame. The error information contains 
error detection information representing occurrence of 
error in the receiving data and an enor frequency repre- 

FIG.l 



senting a degree of error contained in the receiving 
data. Firstly, the base station control device receives the 
error information from each of the radio base stations 
regarding the uplink site diversity. On the basis of the 
error information, the device detects a radio base sta- 
tion that firstly reports non-error detection result within 
the radio base stations, or the device selects a radio 
base station whose amount of error in receiving data is 
the smallest within the radio base stations. Thus, the 
device requests such a radio base station to transmit its 
receiving data thereto. So, the receiving data are further 
transmitted from the base station control device to the 
mobile communication exchange. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 



example. 

Because, each radio base station does not evaluate 
quality of the receiving data thereof, so it merely trans- 
mits correct receiving data as well as wrong receiving 
data to the base station control device. 



This invention relates to radio base station receiv- 
ing data transmission systems provided for uplink site 
diversity of mobile communication systems. This appli- 
cation is based on patent application No. Hei 9-174044 
filed in Japan, the content of which is incorporated 
herein by reference. 

Description of the Related Art 

Conventionally, one kind of site diversity receiving 
method is disclosed by the paper of Japanese Patent 
Application, Publication No. Hei 7-107033, for example. 
This method is used for improvements of the communi- 
cation quality, which is realized such that the same sig- 
nal from a mobile station is received by multiple base 
stations rather than by a single base station. 

FIG. 8 shows an example of a network configura- 
tion according to the conventional site diversity receiv- 
ing method. 

In FIG. 8. a mobile station 130 is placed in commu- 
nicating states with multiple base stations 230-1 to 230- 
L. Signals received by the base stations are subjected 
to selection and composition at a diversity composition 
node 220, an output of which is forwarded to a mobile 
communication network 210 and is then sent to a net- 
work 200 such as PSTN (an abbreviation for "Public 
Switched Telephone Network") or ISDN (an abbrevia- 
tion for "Integrated Service Digital Network"). 

FIG. 9 shows an example of a frame format used 
between a radio base station and a base station control 
device in accordance with the conventional method. 

In the case of the site diversity that performs com- 
munication using three radio base stations, it is neces- 
sary to provide three lines of a frame format 400, which 
consists of a frame number, error detection information, 
error frequency and receiving data. Herein, 335 bits are 
provided for one line, so it is necessary to provide a 
capability of transmitting 1 ,005 bits for three lines. 

The aforementioned conventional technology suf- 
fers from the following problem. 

In the site diversity, receiving data are transferred 
from the multiple radio base stations to the base station 
control device, wherein a diversity effect is obtained by 
selecting error-free data in the receiving data. In order 
to perform transfer of the receiving data from the multi- 
ple radio base stations to the base station control 
device, it is necessary to provide a number of lines, 
which corresponds to a number of radio base stations 
that are used to establish the site diversity between the 
radio base stations and base station control device. In 
the case of the uplink site diversity using three radio 
base stations, it is necessary to provide three lines, for 



SUMMARY OF THE INVENTION 

It is an object of the invention to provide a radio 
w base station receiving data transmission system which 
is capable of establishing uplink site diversity of a 
mobile communication system with a reduced number 
of lines. 

A radio base station receiving data transmission 
is system is provided for uplink site diversity of a mobile 
communication system that is configured by a mobile 
station, radio base stations, a base station control 
device and a mobile communication exchange. Herein, 
the mobile station establishes the uplink site diversity 
using the radio base stations under control of the base 
station control device. 

Now, each of the radio base stations that are con- 
nected to the mobile station to receive its signals per- 
forms error detection on receiving data thereof so as to 
produce error information with respect to each frame. 
The error information contains error detection informa- 
tion representing occurrence of error in the receiving 
data and an error frequency representing a degree of 
error contained in the receiving data. Firstly, the base 
station control device receives the error information 
from each of the radio base stations regarding the 
uplink site diversity. On the basis of the error informa- 
tion, the device detects a radio base station that firstly 
reports non-error detection result within the radio base 
stations, or the device selects a radio base station 
whose amount of error in receiving data is the smallest 
within the radio base stations. Thus, the device requests 
such a radio base station to transmit its receiving data 
thereto. So, the receiving data are further transmitted 
from the base station control device to the mobile com- 
munication exchange. 

Because of the above, it is possible to reduce a 
number of lines that are required between the radio 
base station and base station control device, for exam- 
ple. In addition, it is possible to reduce a total amount of 
communications required to perform the uplink site 
diversity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects of the subject invention will 
become more fully apparent as the following description 
is read in light of the attached drawings wherein: 

FIG. 1 shows a system configuration of a mobile 
communication system in accordance with a first 
example of the invention; 

FIG. 2 is a block diagram showing an example of an 
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internal configuration of a base station control 

device connected with radio base stations; 

FIG. 3 is a block diagram showing an example of an 

internal configuration of a radio base station; 

FIG. 4 is a flowchart showing procedures that the 

base station control device performs; 

FIG. 5A shows an example of a frame format for 

error information; 

FIG. 5B shows an example of a frame format for 
receiving data; 

FIG. 6 is a block diagram showing an essential part 
of a data decoding block of a radio base station in 
accordance with a second example of the invention; 
FIG. 7 shows a system configuration of a mobile 
communication system in accordance with a third 
example of the invention; 

FIG. 8 shows an example of a system configuration 
of a mobile communication system that is estab- 
lished in accordance with the conventional site 
diversity receiving method; and 
FIG. 9 shows an example of a frame format of infor- 
mation which is transmitted from a radio base sta- 
tion to a base station control device in accordance 
with the conventional method. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIG. 1 shows a system configuration of a mobile 
communication system in accordance with a first exam- 
ple of the invention. 

The mobile communication system of FIG. 1 con- 
tains a mobile communication exchange 100, base sta- 
tion control devices 110, radio base stations 120 and a 
mobile station 130. Herein, the mobile communication 
exchange 100 provides connections with other commu- 
nication networks such as the PSTN (not shown). The 
mobile communication exchange 100 is capable of 
communicating with the base station control devices 
110-1 to 1 10-N, wherein the base station control device 
110-1 is capable of communicating with the radio base 
stations 120.1 to 120-M, each of which is further capa- 
ble of communicating with the mobile station 130. 

FIG. 2 shows an example of an internal configura- 
tion of the base station control device 110, which is pro- 
vided in connection with the radio base stations 120-1 to 
120-M. 

The base station control device 1 1 0 is configured 
by a radio base station data transmission unit 1 1 1 , a 
receiving data selection control unit 112 and a mobile 
communication exchange data transmission unit 113. 

The radio base station data transmission unit 111 
performs receiving of control information and receiving 
data as well as transmission of control information with 
respect to the radio base station 120 connected thereto. 

Based on error detection information contained in 
the control information given from each of the con- 
nected radio base stations, the receiving data selection 
control unit 112 selects a radio base station providing 



4 

receiving data thereto, which have no error or which 
have small error. So, the receiving data selection control 
unit 1 1 2 transmits a receiving data transmission request 
to the selected radio base station via the radio base sta- 

5 tion data transmission unit 111. 

Thus, the radio base station that receives the 
receiving data transmission request transmits receiving 
data, which are received by the radio base station data 
transmission unit 111. So, the mobile communication 

10 exchange data transmission unit 113 transmits the 
receiving data to the mobile communication exchange 
100. 

FIG. 3 shows an example of an internal configura- 
tion of the radio base station 1 20. 

is The radio base station 120 is configured by an 
antenna 1 21 , a data decoding block 1 22, an error detec- 
tion block 123, a receiving data transmission control 
block 124, a receiving data buffer block 125 and a base 
station control device data transmission block 126. 

20 The antenna 121 receives signals sent from the 
mobile station. 

The data decoding block 122 decodes the signals 
to produce receiving data. 

The error detection block 123 makes a decision as 

25 to whether error is contained in the receiving data or 
not. Herein, the decision is made in accordance with the 
error detection method such as CRC (an abbreviation 
for "Cyclic Redundancy Check"). 

The receiving data transmission control block 124 

30 transmits error detection information of the receiving 
data to the base station control device 1 10 via the base 
station control device data transmission block 126. In 
addition, when receiving a transmission request of the 
receiving data given from the base station control 

35 device 110 via the base station control device data 
transmission block 126, the receiving data transmission 
control block 124 accesses the receiving data buffer 
block 1 25 to transmit the receiving data to the base sta- 
tion control device 110 via the base station control 

40 device data transmission block 1 26. 

The receiving data buffer block 125 stores the 
receiving data, which are decoded by the data decoding 
block 122. 

The base station control device data transmission 
45 block 126 performs receiving of control information as 
well as transmission of control information and receiving 
data with respect to the base station control device 110 
connected thereto. 

Next, the operation of the mobile communication 
so system of FIG. 1 will be described with reference to FIG. 
4. 

FIG. 4 is a flowchart showing procedures that the 
base station control device performs; 

Each of the radio base stations that establish site 
55 diversity with the mobile station 130 performs decoding 
of receiving data and error detection. So, the radio base 
station 120 transmits error detection information and a 
frame number to the base station control device 110, 
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which is connected thereto. Herein, the frame number 
corresponds to information that puts signals, transmit- 
ted from the mobile station, in order. The frame number 
is contained as a part of receiving signals. So, the data 
decoding block 122 decodes the receiving signals to 5 
produce the receiving data as well as the frame number. 

In step A301, the base station control device 110 
obtains error detection information of the receiving data, 
given from each radio base station regarding the site 
diversity, together with the frame number. 10 

In step A302, the receiving data selection control 
unit 1 1 2 of the base station control device 110 makes a 
decision as to whether there exists a radio base station 
that most firstly reports non-error detection result (i.e., 
non existence of error) or not with respect to each 15 
frame. If such a radio base station exists, the base sta- 
tion control device 110 sends a receiving data transmis- 
sion request to such a radio base station (see step 
A303). If not, the base station control device 110 sends 
a receiving data transmission request to a radio base 20 
station providing receiving data, which are considered 
to contain a smallest amount of error within all of receiv- 
ing data given from the radio base stations (see step 
A304). 

When receiving the receiving data transmission 25 
request from the base station control device 110. the 
radio base station 120 transmits receiving data to the 
base station control device 110. 

So, in step A305. the base station control device 
110 obtains the receiving data from the radio base sta- 30 
tion 120. Then, the base station control device 110 
transfers the receiving data to the mobile communica- 
tion exchange 100. 

Next, the operation of the mobile communication 
system of FIG. 1 will be described in a more detailed 35 
manner. 

Suppose a case that the mobile station 130 estab- 
lishes site diversity using three radio base stations 120- 
1, 120-2 and 120-3. 

In such a case, for example, each of the three radio 40 
base stations 120-1, 120-2 and 120-3 receives a same 
signal sent from the mobile station 130. Now, suppose a 
situation where the radio base station 120-1 has no 
error in receiving data while both of the radio base sta- 
tions 120-2 and 120-3 have error in receiving data, so 45 
error detection information is sent to the base station 
control device 110 from each of the radio base stations 
in an order of 120-3, 120-2 and 120-1. 

Each of the three radio base stations decodes 
receiving signals, given from the mobile station 130, to so 
produce receiving data and a frame number. Then, it 
performs error detection of the receiving data. So. each 
of the radio base stations sends the frame number and 
error detection information to the base station control 
device. ss 

In the aforementioned situation, the error detection 
information given from the radio base station 120-1 is 
interpreted as w OK w (i.e.. no error), while the error detec- 
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tion information given from each of the radio base sta- 
tions 120-2 and 120-3 is interpreted as "NG W (i.e.. error). 

At first, the base station control device 110 receives 
the error detection information from the radio base sta- 
tion 120-3 with respect to a new frame number (see 
step A301). Because the above error detection informa- 
tion corresponds to W NG", the base station control 
device 1 10 waits for receipt of the error detection infor- 
mation given from each of the radio base stations 120-1 
and 120-2. Next, the base station control device 110 
receives the error detection information from the radio 
base station 120-2 with respect to the new frame 
number (see step A301). Because this error detection 
information also corresponds to "NG", the base station 
control device 110 waits for receipt of the error detection 
information given from the remaining radio base station 
120-1. Lastly, the base station control device 110 
receives the error detection information from the radio 
base station 120-1 with respect to the new frame 
number (see step A301). Because this error detection 
information corresponds to "OK*, the base station con- 
trol device 110 sends a receiving data transmission 
request to the radio base station 120-1 (see step A303). 

Incidentally, it is possible to design the base station 
control device 1 10 such that a receiving data abandon- 
ment request is sent to the radio base stations 120-2 
and 120-3. to which the receiving data transmission 
request is not sent. In that case, the radio base station 
receiving the receiving data abandonment request is 
capable of abandoning receiving data stored in the 
receiving data buffer block thereof. 

The radio base station 120-1 receiving the receiv- 
ing data transmission request reads receiving data from 
the receiving data buffer block thereof so as to transmit 
it, together with its frame number, to the base station 
control device 110. 

Thus, the base station control device 110 sequen- 
tially transmits the receiving data, given from the radio 
base station 120-1, to the mobile communication 
exchange 100 in accordance with an order of the frame 
numbers. 

FIGs. 5A and 5B show data formats for error infor- 
mation and receiving data, which are transmitted from 
the radio base station to the base station control device. 

The above data formats represent examples 
regarding amounts of information and data, which are 
transmitted from the radio base station 120 to the base 
station control device 110 with respect to one frame in 
the case where data speed is 32 kilo bits per second 
while one frame corresponds to 10 ms. 

In the case of the site diversity using three radio 
base stations in accordance with the conventional 
method, it is necessary to provide three lines of the 
frame format 400 (see FIG. 9). which is configured by 
the frame number, error detection information, error fre- 
quency and receiving data. In this case, 335 bits are 
required for one line, so it is necessary to provide trans- 
mission of 1 ,005 bits for three lines. 
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In the case of the site diversity using three radio 
base stations in accordance with the present example 
of this invention, each of the radio base stations trans- 
mits error information in a frame format 410. shown in 
FIG. 5 A, which is configured by the frame number, error 
detection information and error frequency, a total 
number of bits of which is 15 bits for one line. So, three 
lines of the frame format 410 is calculated by "(15 bits) 
x (3 lines)", a result of which is 45 bits. In addition, the 
present example of the invention allows only one radio 
base station to transmit receiving data in a frame format 
41 1. shown in FIG. 5B, which is configured by a frame 
number and receiving data, a total number of bits of 
which is 326 bits. As a result, the present example of the 
invention requires transmission of the three lines of the 
frame format 410 as well as the frame format 411, a 
total number of bits of which is calculated by "45 bits + 
326 bits", i.e., 371 bits. As compared with the conven- 
tional method which requires transmission of 1 ,005 bits, 
the present example of the invention requires transmis- 
sion of only 371 bits. 

That is. as compared with the convention method, 
the present example of the invention is capable of 
reducing a use rate of uplink lines while a number of 
radio base stations used in the site diversity increases 
in the case of the uplink site diversity. 

Incidentally, the present example provides a unit to 
perform transmission and receiving of control informa- 
tion and receiving data with respect to the base station 
control device, a unit to perform transmission and 
receiving of control information and receiving data with 
respect to the radio base station(s), and a unit to per- 
form transmission of receiving data, corresponding to 
the transmission request, to the mobile communication 
exchange. Herein, it is possible to equip the above units 
with a line switching unit or an ATM switching unit 
(where "ATM" is an abbreviation for "Asynchronous 
Transfer Mode"), for example. 

Next, a second example ol the invention will be 
described. 

FIG. 6 shows an essential part of the second exam- 
ple of the invention as compared with the aforemen- 
tioned first example of the invention, which is shown by 
FIG. 1, FIG. 2 and FIG. 3. 

As compared with the first example, the second 
example shown in FIG. 6 is characterized by providing a 
Viterbi error correction portion 122a inside of the data 
decoding block 122 of the radio base station 120 (see 
FIG. 3). 

With reference to FIG. 3 and FIG. 6, a description 
will be given with respect to a configuration for the 
decoding process of receiving data using convolution 
codes, such as the Viterbi error correction, which are 
capable of obtaining an error frequency on the basis of 
correct data. 

The Viterbi error correction portion 122a performs 
Viterbi error correction on receiving signals. So, in a 
process to correct error of the receiving data, it obtains 



an error frequency (or degree of error) with respect to 
the receiving data. 

Other than the above, the configuration of the sec- 
ond example is identical to that of the first example. 

5 Next, operation of the second example will be 
described in detail. 

With reference to FIG. 1, FIG. 4 and FIG. 6, a 
description will be given with respect to the operation of 
the second example in the case where convolution 

10 codes, such as the Viterbi error correction, that are 
capable of providing an error frequency on the basis of 
correct data are used for the decoding process of the 
receiving data. 

Suppose a case where the mobile station 130 

is establishes site diversity using three radio base sta- 
tions, wherein all of data received by the radio base sta- 
tions are incorrect. In such a case, error frequencies of 
the three radio base stations differ from each other as 
follows: 

20 

Error frequency of the radio base station 120-1 is 
"50"; 

Error frequency of the radio base station 120-2 is 
"100"; and 

25 Error frequency of the radio base station 120-3 is 
"200". 

Each of the radio base stations 120-1 to 1 20-3 uses 
Viterbi error correction to decode receiving signals from 

30 the mobile station 130 so that the receiving data, error 
frequency and frame number thereof are produced. 
Through error correction of the receiving data, the radio 
base station provides the error frequency, frame 
number and error detection information, which are sent 

35 to the base station control device 1 10. 

So, the base station control device 110 receives 
three sets of the error detection information and error 
frequency from the radio base stations 120-1 to 120-3 
with respect to a new frame number (see step A301). 

40 Herein, all of the receiving data correspond to error (see 
step A302), so the base station control device 110 
selects a radio base station whose error frequency is 
the smallest (or whose amount of error is considered to 
be the smallest) within the radio base stations 120-1 to 

45 120-3. As described before, the radio base station 
whose error frequency is the smallest corresponds to 
the radio base station 120-1 whose error frequency is 
"50". So, the base station control device 110 sends a 
receiving data transmission request to the radio base 

so station 120-1 (see step A304). 

In the above, it is possible to design the base sta- 
tion control device 110 such that a receiving data aban- 
donment request is sent to each of the radio base 
stations 1 20-2 and 1 20-3. to which the base station con- 

55 trol device 1 1 0 does not send a receiving data transmis- 
sion request. So, the radio base station receiving the 
receiving data abandonment request is capable of 
abandoning receiving data stored in the receiving data 



5 



BNSDOCID: <EP; 0891048A2_I_> 



9 



EP0 891 048 A2 



10 



buffer block thereof. 

The radio base station 120-1 receiving the receiv- 
ing data transmission request reads receiving data from 
the receiving data buffer block thereof, so the receiving 
data together with its frame number are sent to the base s 
station control device 1 10. 

Thus, the base station control device 110 sequen- 
tially send the receiving data, given from the radio base 
station 120-1, to the mobile communication exchange 
1 00 in accordance with an order of the frame numbers. 10 

Next, a third example of the invention will be 
described. 

FIG. 7 shows a system configuration of a mobile 
communication system in accordance with a third 
example of the invention, wherein parts equivalent to is 
those of FIG. 1 will be designated by the same refer- 
ence symbols. 

Now, a description will be given with respect to a 
system configuration that performs site diversity by 
means of the mobile communication exchange 100 with 20 
reference to FIG. 7. 

In FIG. 7, the mobile station 130 establishes site 
diversity using three radio base stations 120-1 to 120-3, 
wherein the base station control device 110 deals with 
communications with the radio base stations 120-1 and 25 
1 20-2 while the base station control device 1 10-2 deals 
with communications with the radio base station 120-3. 

Thus, the base station control device 110-1 trans- 
fers error information and receiving data, given from 
each of the radio base stations 120-1 and 120-2, to the 30 
mobile communication exchange 100, while the base 
station control device 110-2 transfers error information 
and receiving data, given from the radio base station 
120-3, to the mobile communication exchange 100. 

Next, operation of the third example of the invention 35 
will be described in detail. 

With reference to FIG. 7, a description will be given 
with respect to the operation regarding the site diversity 
by means of the mobile communication exchange 100. 

There are provided two methods to obtain receiving 40 
data. 

According to a first method, a set of error informa- 
tion and receiving data, given from one base station 
control device, are transferred to another base station 
control device by means of the mobile communication 45 
exchange 100. 

According to a second method, three sets of the 
error information, respectively given from the radio base 
stations 120-1, 120-2 and 120-3 which are used to 
establish the site diversity, are transferred to the mobile so 
communication exchange 100 via the base station con- 
trol devices 110-1 and 110-2. Based on the error infor- 
mation, the mobile communication exchange 100 
selects a radio base station whose receiving data have 
no error or a radio base station whose amount of error 55 
is small within the radio base stations 120-1 , 120-2 and 
120-3. Thus, the mobile communication exchange 100 
sends a receiving data transmission request to the 



selected radio base station. 

Lastly, an effect of this invention can be summa- 
rized as follows: 

At an uplink site diversity mode, this invention is 
capable of reducing a number of tines, which are 
required between the radio base station(s) and base 
station control device(s). That is, as compared with the 
conventional method that requires a number of lines 
which corresponds to a number of base stations regard- 
ing the site diversity, this invention requires only one 
line. Such an effect can be obtained with regard to the 
line switching and ATM switching as well. 

Because, this invention is designed in such a way 
that only a radio base station whose quality in receiving 
data is the best within radio base stations receiving sig- 
nals from the mobile station is allowed to transmit the 
receiving data thereof to the base station control device. 

As this invention may be embodied in several forms 
without departing from the spirit of essential character- 
istics thereof, the present examples of this invention are 
therefore illustrative and not restrictive, since the scope 
of the invention is defined by the appended claims 
rather than by the description preceding them, and all 
changes that fall within metes and bounds of the claims, 
or equivalence of such metes and bounds are therefore 
intended to be embraced by the claims. 

Claims 

1. A radio base station receiving data transmission 
system for uplink site diversity of a mobile commu- 
nication system comprising: 

a mobile station; 

a plurality of radio base stations which are used 
for site diversity, wherein each of the plurality of 
radio base stations is capable of receiving sig- 
nals communicated from the mobile station so 
as to provide receiving data; 
a base station control device for controlling 
communications of the plurality of radio base 
stations; and 

a mobile communication exchange which 
receives the receiving data of the radio base 
station so as to transmit the receiving data to a 
desired network, 

wherein the radio base station comprises 
receiving means for receiving the signals from 
the mobile station, 

decoding means for decoding the signals to 
produce the receiving data, 
detection means for detecting error of the 
receiving data to produce error information, 
transmission control means for controlling 
transmission of the receiving data to the base 
station control device, 

storing means for storing the receiving data to 
be transmitted to the base station control 
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device, and 

first means for transmitting or receiving control 

information and the receiving data with respect 

to the base station control device, 

and wherein the base station control device s 

comprises 

second means for transmitting or receiving the 

control information and the receiving data with 

respect to the radio base station, 

transmission request means for requesting the 10 

radio base station to transmit the receiving data 

thereto on the basis of the error information, 

and 

transmission means for transmitting the receiv- 
ing data, transmitted thereto from the radio is 
base station, to the mobile communication 
exchange. 

2. A radio base station receiving data transmission 
system as defined in claim 1 wherein the decoding 20 
means provides error frequency obtaining means 

for using convolution codes to obtain an error fre- 
quency based on correct data. 

3. A radio base station receiving data transmission 25 
system as defined in claim 1 wherein the transmis- 
sion request means requests transmission of 
receiving data of a radio base station, which reports 

a non-error detection result firstly within the plurality 
of radio base stations with respect to a frame that 30 
the mobile station newly adds. 

4. A radio base station receiving data transmission 
system as defined in claim 1 wherein the transmis- 
sion request means requests transmission of 35 
receiving data of a radio base station whose error 
frequency is the smallest within the plurality of radio 
base stations in the case where all sets of error 
detection information, contained in the error infor- 
mation, represent occurrence of error in all receiv- 40 
ing data of the plurality of radio base stations. 

5. A radio base station receiving data transmission 
system as defined in claim 1 wherein each of the 
first means for transmitting or receiving the control 45 
information and the receiving data with respect to 

the base station control means, the second means 
for transmitting or receiving the control information 
and the receiving data with respect to the radio 
base station, and the transmission means for trans- so 
mitting the receiving data, for which the transmis- 
sion request is issued, to the mobile communication 
exchange provides a line switching means. 

6. A radio base station receiving data transmission 55 
system as defined in claim 1 wherein each of the 
first means for transmitting or receiving the control 
information and the receiving data with respect to 



the base station control means, the second means 
for transmitting or receiving the control information 
and the receiving data with respect to the radio 
base station, and the transmission means for trans- 
mitting the receiving data, for which the transmis- 
sion request is issued, to the mobile communication 
exchange provides an ATM switching means. 

7. A radio base station receiving data transmission 
system as defined in claim 1 wherein there are pro- 
vided first and second base station control devices 
that control radio base stations respectively, and 
wherein the transmission request means of the first 
base station control device requests a radio base 
station to transmit its receiving data thereto on the 
basis of its error information, while the transmission 
request means of the second base station control 
device requests another radio base station to trans- 
mit its receiving data thereto on the basis of its error 
information. 

8. A radio base station receiving data transmission 
system as defined in claim 1 wherein the mobile 
communication exchange provides a transmission 
request means for requesting each of the radio 
base stations, which is connected to the base sta- 
tion control device on the basis of the error informa- 
tion, to transmit its receiving data. 

9. A radio base station receiving data transmission 
system for uplink site diversity that a mobile station 
establishes using a plurality of radio base stations 
under control of a base station control device with 
respect to a mobile communication exchange, said 
radio base station receiving data transmission sys- 
tem comprising: 

error detection means for detecting error con- 
tained in receiving data, corresponding to 
receiving signals transmitted from the mobile 
station to each of the radio base stations, so as 
to produce error information; 
selection means for selecting one of the radio 
base stations, which has no error in receiving 
data or whose amount of error in receiving data 
is the smallest, on the basis of the error infor- 
mation, which is transmitted from each of the 
radio base stations that are connected to the 
mobile station to the base station control 
device; and 

transmission request means for requesting the 
selected radio base station to transmit its 
receiving data to the base station control 
device, so that the receiving data are further 
transmitted to the mobile communication 
exchange. 

10. A radio base station receiving data transmission 
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system as defined in claim 9 wherein the error infor- 
mation and the receiving data are provided with 
respect to each of frames. 



11. A radio base station receiving data transmission 5 
system as defined in claim 9 wherein the error infor- 
mation contains error detection information repre- 
senting occurrence of error in the receiving data 
and a error frequency representing a degree of 
error in the receiving data. 10 

12. A radio base station receiving data transmission 
method for uplink site diversity that a mobile station 
establishes using a plurality of radio base stations 
under control of a base station control device with 75 
respect to a mobile communication exchange, said 
radio base station receiving data transmission 
method comprising the steps of: 

detecting an error in receiving data to produce 20 
error information with respect to each of the 
radio base stations regarding the uplink site 
diversity; 

obtaining the error information with respect to 
receiving data of each of the radio base sta- 25 
tions that are connected to the mobile station to 
receive its signals; 

making a decision as to whether there exists a 
radio base station that firstly reports non-error 
detection result, based on the error informa- 30 
tion, within the radio base stations with respect 
to each frame; and 

requesting transmission of receiving data to the 
base station control device with respect to a 
radio base station corresponding to the non- 35 
error detection result. 



13. A radio base station receiving data transmission 
method as defined in claim 12 further comprising 
the step of: 40 

if a decision is made such that there does not 
exist the radio base station that firstly reports 
the non-error detection result with respect to 
each frame, selecting a radio base station 45 
whose amount of error in receiving data is the 
smallest within the radio base stations, so that 
the transmission of receiving data is requested 
with respect to the selected radio base station. 
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senting a degree of error contained in the receiving 
data. Firstly, the base station control device receives the 
error information from each of the radio base stations 
regarding the uplink site diversity. On the basis of the 
error information, the device detects a radio base sta- 
tion that firstly reports non-error detection result within 
the radio base stations, or the device selects a radio 
base station whose amount of error in receiving data is 
the smallest within the radio base stations. Thus, the 
device requests such a radio base station to transmit its 
receiving data thereto. So, the receiving data are further 
transmitted from the base station control device to the 
mobile communication exchange. 
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